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Building Commissioning

Building commissioning involves documenting the
owner’s goals and needs for a facility and then ensur-
ing that those goals are being met. In large, complex
facilities, effective commissioning can help ensure that
all performance goals are met, often resulting in a
showecase facility. Commissioning may be limited to spe-
cific systems, such as HVAC or building automation,
or it may cover the entire project. Commissioning tra-
ditionally involves comprehensive testing of an exist-
ing facility or a new facility after construction is com-
pleted, simulating a complete range of outside condi-
tions and operating modes to verify performance. More
recently, however, the involvement of commissioning
agents or authorities has extended from the predesign
into the post-occupancy phases of the project.

Opportunities

Some degree of commissioning is worthwhile in nearly
every project, though the importance of commission-
ing increases as facilities get more complex or experi-
ence higher demands on mechanical and electrical sys-
tems. Large, mixed-use facilities are important com-
missioning targets, as are those with laboratories, as-
sembly halls, and other large ventilation loads. Build-
ings in hot and humid climates or very cold climates
are especially susceptible to serious problems if they
are not properly commissioned. Facilities that are ex-
periencing comfort problems, excessive energy use, or
premature deterioration are high-priority commission-
ing targets. Within a new or existing facility, any sys-
tems that have historically been troublesome to O&M
staff in similar facilities should be targeted for specific
attention during commissioning.

The earlier in the design process it begins, the better
are the chances that commissioning will be an inte-
gral and effective part of the design and construction
process. The opportunities for the designer are many
and include defining a
holistic approach to sus-

Recommissioning is recommended periodically during
the operation of a building—just as periodic tune-ups
are recommended for automobiles. A good time to carry
out recommissioning is during any renovation work,
during tenant changeover, or during periods of light
usage—such as during the summer for school facilities.

Technical Information

Good commissioning agents are professionals with
broad expertise and the training to look at buildings
as complex, interconnected systems. When they par-
ticipate throughout an entire design process, they can
offer invaluable suggestions, not only for avoiding prob-
lems but also for exploiting potential synergies between
different building systems to optimize performance at
least cost. If the commissioning agents are versed in
the strategies and technologies of sustainable design,
they may be well positioned to monitor and document
the compliance of a facility with the requirements of a
green building rating system, such as LEED™ (Lead-
ership in Energy and Environmental Design) from the
U.S. Green Building Council.

A commissioning agent or authority may be hired by
the owner as an autonomous agent working alongside
the designers and contractors, or commissioning may
be contracted as an additional service from a design-
build or construction management provider. Regard-
less of the specific contractual arrangements, provi-
sions must be made with other participants in the de-
sign and construction process to facilitate their coop-
eration with the commissioning process. A-E firms and
contractors must be paid for their time and effort to
produce timely and complete documentation and to
resolve any concerns that are raised during the com-
missioning process. Ideally, these arrangements should
be spelled out before the design phase begins, so that
the lines of communication are clear.

tainable design that in-
cludes energy efficiency,
environmental pollution

COSTS OF COMMISSIONING, NEW CONSTRUCTION

prevention, and eco-

Commissioning Scope Cost

nomic cost-effectiveness
from a life-cycle cost
viewpoint. The scope of
work for the building
commissioning should
be integrated into the

All Mechanical and Electrical Building Systems
HVAC and Automated Control Systems
Electrical Systems Commissioning
Energy-Efficiency Measures

0.5-1.5% of total construction cost
1.5-2.5% of mechanical system cost
1.0-1.5% of electrical system cost
$0.23-0.28/ft? ($2.48-$3.01/m?)

project’s goals for perfor-
mance, quality control,

Source: Portland Energy Conservation Inc., as published in Building Commissioning Guide version 2.2
from the U.S. General Services Administration and the U.S. Department of Energy, July 30, 1998.

and innovations.
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Source: Portland Energy Conservation, Inc.

During the commissioning of a new facility, the agents dis-
covered that this outdoor photocell controlling the exterior
and parking lot lighting had been sprayed with paint and
did not function properly.

Conventional testing, adjusting, and balancing (TAB)
that is typically performed on newly installed HVAC
systems is not a substitute for comprehensive commis-
sioning. TAB merely checks and adjusts flows under
standard conditions; it does not thoroughly test the
systems under all projected operating conditions, nor
does it check that the systems as designed and installed
will satisfy the owner’s requirements for the space.

Sophisticated computer modeling is increasingly able
to describe the conditions that equipment and systems
should be creating, which then simplifies on-site verifi-
cation efforts. One such tool, the Information Monitor-
ing and Diagnostic System, is currently being tested by
researchers at Lawrence Berkeley National Laboratory.

& | The economics of commissioning are very
P | tavorable. In an existing facility, commis-
sioning and then resolving problems usually has
a simple payback of a year or less in energy sav-
ings alone. In new construction, commissioning
helps bring projects in on schedule and within
budget without sacrificing quality or perfor-
mance. The earlier commissioning begins (in the
design and construction process), the greater
the benefits tend to be. Commissioning can also
save money by avoiding unnecessary redesigns,
contractor requests-for-information, and con-
tractor callbacks.
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Building on the success and insights of commissioning
during design and construction, the practices of con-
tinuous building commissioning and recommissioning
are gaining popularity. Continuous commissioning in-
volves ongoing monitoring and testing of systems as
part of a regular maintenance plan to ensure optimum
performance and enhance longevity. Recommissioning
is a less regular examination of building operations
that is similar to the initial commissioning that fol-
lows building completion. Both procedures are attempts
to keep buildings operating as they were designed.

When commissioning an existing facility
or a new facility after construction,
people responsible for O&M should be included
in the process. In existing facilities, they may
have knowledge about undocumented problems
and modifications. In both existing and new fa-
cilities, testing the systems through all condi-
tions and performance parameters is an excel-
lent training opportunity for O&M staff. If staff
are unavailable or frequent turnover is likely, key
aspects of the commissioning process should
be captured on videotape as a training resource.
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